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Κάθε κύτταρο
είναι μοναδικόΔείκτες για τον ορισμό κυτταρικών υποπληθυσμών

(Cell Subsets)

ΦΑΙΝΟΤΥΠΟΣ

ΛΕΙΤΟΥΡΓΙΑ

Δείκτες για τον ορισμό κυτταρικών
λειτουργιών (Cell function)

Ετερογένεια Βιολογικών συστημάτων Παθοφυσιολογία ασθενειών

Η πολυπλοκότητα αυτή χρειάζεται
προηγμένα εργαλεία ανάλυσης στο

επίπεδο μοναδιαίων κυττάρων
(single cell analysis)

Heterogeneity in biology
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Single-cell analysis:
Flow cytometry
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Κυτταρομετρία μάζας Cytometry by Time-of-flight
(CyTOF)

Cytometry for the masses..



high-purity metal isotope tags
Minimal background from signal overlap or endogenous cellular components

Metals
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Metal-tagged antibodies for specific protein targets are used to build
high-dimensional panels for profiling cellular systems.

Metals Conjugated to
antibodies

…
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Detector

Με την τεχολογία CyTOF τα κύτταρα ιοντίζονται και ένας ανιχνευτής διαχωρίζει τις μεταλλικές ετικέτες με ανάλυση 1 Da

Κύτταρα σε (οποιδήποτε) υγρό εναιώρημα
"βάφονται"-επωάζονται με αντισώματα

Το νέφος κυττάρων μετρέπεται σε νέφος ιόντων...
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……
Detector
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More Parameters = More Information

• 1 marker
• 2 possible phenotypes

• 4 markers
• 16 possible phenotypes
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32 markers
4.3 Billion
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Machine Learning in
advanced cytometry

Multiparameter cytometry
Colors and masses

Heterogeneity in biology Multiparameter cytometry
CyTOF - Principles

Analysis of multiparametric
data in mass cytometry (CyTOF)



Kimball et al, JI, 2017

Multiparameter cytometry
Colors and masses

Heterogeneity in biology Multiparameter cytometry
CyTOF - Principles

Analysis of multiparametric
data in mass cytometry (CyTOF)

1. Exploratory maps
2. Dimensionality reduction
3. Clustering
4. Differential analysis



• Non-linear

t-SNE

• KL-Divergence

• Similar in high-dimensional space
 shorter distance in two-dimensional spacet-SNE

35/59

Multiparameter cytometry
Colors and masses

Heterogeneity in biology Multiparameter cytometry
CyTOF - Principles

Analysis of multiparametric
data in mass cytometry (CyTOF)



CITRUS: Cluster identification, characterization and regression

pS6 signalling in a particular
cluster between the responder
and the non-responder groups
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COVID-19
Peripheral blood

Immunophenotyping

ICU vs non-ICU?

Papadaki et al, 2021 (manuscript in preparation)
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E. Andreakos Lab, BRFAA

Maxpar Direct Immunophenotyping Assay (Fluidigm)
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MDS Plot
(similar to PCA)
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Conjugate your
custom protein
targets!

Use metal
conjugated
antibodies to
recognise
flurescence
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B cells (naïve)
B cells (memory)
CD8 T (naïve)
CD8 T (effector memory)
CD8 T (terminal effector)
CD8 T (central memory )
CD4 T (naive)
CD4 T (central memory )
CD4 T (effector memory)
CD4 T (terminal effector)
Th1-like
Th2-like
Th17-like
Treg

CD3

CD
45

CD
8

CD4

CD
69

IFNg

TNFa
CD

69

PMA/Iono
(positive control)

Stimulation:

PMA/Iono
(Positive control)

+Sars-Cov2 spike
peptide/aCD28

Stimulation:

IFN-γ
TNF-a

CD69
B cells islands

CD4 T cell
islands

CD8 T cell islands

PBMCs from Sars-Cov2 vaccinated donor
CyTOF analysis – Focus on lypmphocytes

Panel: MDIPA + intracellular cytokines

Arcsinh ratio
Median expression

tS
NE

-1

tSNE-2



Sars-Cov2 Vaccine efficacy and cellular responses
Aim: To determine antibody and T cell response profiles of  COVID19-vaccinated and

COVID19-recovered individuals

PBMCs
Ficoll gradient

(Cryopreservation)

ANTIBODIES
1

10% DMSO -FBS

Stimulation with
Sars-Cov-2 peptide(s)

2a

2b

ELISPOT
IFN-γ

Vaccine specific
responses

CyTOF
Vaccine specific

responses

Time point(?)

Conditions
A. Anti-CD3 + s-antiCD28
B. Sars-Cov-2 peptide(s) + s-antiCD28

+Brefeldin A
-last 6-8 hrs

Panel

Peripheral
Whole blood
10 ml

12-24 hr stimulation
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FlowSOM clustering type/state

Αίγλη Βακράκου (Αιγινήτειο)
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Ανάλυση και σύγκριση ανοσοφαινότυπου περιφερικού αίματος διαφορετικών ομάδων ΣΚΠ (με
διαφορετικά κλινικά χαρακτηριστικά) + προσθήκη δεικτών ενεργοποίησης π.χ. κυταροκίνες



Πηγές, more info και επικοινωνία!
o Lab website https://www.brfaacytoflab.com

o Check Scott Taner, Gary Nolan, Sean Bendall, Bernd Bodenmiller

o Nice analysis guide! Kimball et al 2017, Journal of Immunology

o Cytobank https://cytobank.org/

o Pathsetter https://www.fluidigm.com/singlearticles/pathsetter

o Nowicka M, Krieg C, Crowell HL et al. CyTOF workflow: differential
discovery in high-throughput high-dimensional cytometry datasets
[version 3; peer review: 2 approved]. F1000Research 2019, 6:748
(https://doi.org/10.12688/f1000research.11622.3)

Ευχαριστώ για την προσοχή σας!

CyTOF Lab - IIBEAA
Σωρανού του Εφεσσίου 4, 11527, Αθήνα

CyTOF Lab - 2106597628
Cellular Immunology Lab - 2106597294

E-Mail: npaschal@bioacademy.gr, nikpaschal@gmail.com


